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3) $[\mathrm{B}\mathrm{r}\mathrm{o}78]\circ$
4) [Sas91]
5) 1 1 [Co171]
1) 2) Bezout Sylvester
1) 3) 4) 3)







$F$ $G$ $\mathrm{R}=\mathrm{K}[x, y, \cdots, z]$
$F=f_{l^{X+}}\iota f_{\iota}-1^{X}\iota_{-}1f+\cdots+0$ , $f_{l}\neq 0$ (1)
$G=g_{m^{X+}}mmg_{m}-1^{X+}-1\ldots+g0$ , $g_{m}\neq 0$




Input: $F_{1}$ $F_{2},$ $\deg(F_{1})\geq\deg(F_{2})$ ;
Output: $D=\mathrm{g}\mathrm{c}\mathrm{d}(F_{1,2}F)$ ;
$\delta_{1}arrow\deg(F_{1})-\deg(F_{2}\mathrm{I}$ ;
$F_{3}arrow \mathrm{p}\mathrm{r}\mathrm{e}\mathrm{m}(F1, F2)/(-1)^{\delta_{1}+1}$ ;
$iarrow 3;\zetaarrow 1$ ;
while $\deg(F_{i})>0$ do begin
$iarrow i+1$ ;
$\delta_{i-2}arrow\deg(F_{i-2})-\deg(Fi-1)\cdot$ ;
$\zetaarrow\{1\mathrm{c}(F_{i2}-)\}^{\delta_{i-}}3\zeta 1-\delta i-3$ ;
$F_{i}arrow-\mathrm{p}\mathrm{r}\mathrm{e}\mathrm{m}(F_{i-2}, Fi-1)/\{1\mathrm{c}(F_{i2}-)\zeta\delta i-2\}$ end; (2)
return $F_{i}$
128
( ) $\mathrm{g}\mathrm{c}\mathrm{d}$ prem $1\mathrm{c}$
22. Bareiss
$M$ $n\cross n$ $M^{(k)}$ $(n-k)\cross(n-k)$ $ij$ $M_{ij}^{(k)}$ ( $\llcorner_{\text{ }}$
$i$ $j$ 1 $n-k$ $k+1$ $n$ )
$M^{(k)}=(M_{i}^{()})jk$ , $M_{ij}^{(k)}=$
$a_{11}$ $a_{1k}$ $a_{1j}$
: .. .$\cdot$. .$\cdot$.. $\cdot$
$a_{k1}$ $a_{kk}$ $a_{kj}$
$a_{i1}$ $a_{ik}$ $a_{ij}$
$(k+1\leq i, j\leq n)$ (3)





$M^{(1)}$ 1 ( $i,$ $j$ “ 2 ”)




) $/M^{(}kkk-1$ ) $\overline{M}^{(k)}$ M(
Bareiss [Bar68]
Alogorithm 2(Bareiss)
Input: $M(n\cross n)$ , $n\geq 2$ ;
Output: $D=|M|$ ;
for $k=1$ to $n-1$ do begin.
if $k=1$ then $M_{00}^{(0)}arrow 1$ else make pivoting so that $M_{k,k}^{(1)}k-\neq 0$ ;
for $iarrow k+1$ to $n$ do










$|M|$ $X_{1},$ $\cdots,$ $X_{n}$ 1 $M_{k-}^{(k-2}1,k-1$)
. . .
$M_{k-1}(k-,2)=x1X_{2}\cdots Xk-1+N(k-1k-1)$ (7)
( $N^{k-1}$ $X_{k},$ $\cdots,$ $X_{n}$ $X_{1},$ $\cdots,$ $X_{k-1}$ $k-2$ )




$\cdots,$ $X_{k-1}$ 1 $R^{(k-1}$ ) $X_{1}X_{2}\cdots X_{k-1}$
2 $(X_{1}\cdots x_{k}-1)^{2}$ (8)
1 $(X_{1}\cdots x_{k}-1)^{2}$ $M_{ij}^{(k)}$
.
















Input: $(n\cross n)$ matrix $M$ such that variables $X_{1},$ $\cdots,$ $Xn-2$ are not contained in $M$ ;
Output: $D=|M|$ ;
Stepl [Replace diagonal elements by new variables]
for $karrow 1$ to $n-2$ replace $M_{kk}$ by $X_{k;}$
Step2 [ $\mathrm{E}1_{\mathrm{I}}\mathrm{m}\mathrm{i}\mathrm{n}\mathrm{a}\mathrm{t}\mathrm{e}$ columns]
for $karrow 1$ to $n-1$ do begin
if $k=\cdot 1$ then $Q^{(k-1)}arrow 1$
else begin
$N^{(k-1)}arrow M_{k-1}^{(k2)}-,k-1^{-}x1X2\ldots x_{k-1}$ ;
$Q^{(k-1}) arrow X_{1}..X_{2}\cdots x_{(}k-1)-N+N\bigotimes_{1}^{-}Nk1-N\bigotimes_{1}^{k-}1Nk-\bigotimes_{1}N+\cdots$ ;
$1$
end;
for $iarrow k+1$ to $n$




Step3 [Recover original $\mathrm{p}\mathrm{o}\mathrm{l}\mathrm{y}\mathrm{n}\mathrm{o}\mathrm{m}|\mathrm{a}\mathrm{l}$]
for $karrow 1$ to$1_{-}n.-.\cdot 2$ substitute $M_{kk}$ for $X_{k}$ in $M_{nn}$ ;










1 2 3 prem$(P2, P3)$ prem$(P3, P4)$
2’ 3’ prem
2 $\mathrm{r}\mathrm{e}\mathrm{s}(P_{1,2}P)$
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